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Given a Calabi-Yau triple (X^ou^Q) the deformation theory of a special Lagrangian submanifold / : M -> X is studied by McLean ( [M] ). His result says that the infinitesimal deformation space can be identified with H l (M, R) and every infinitesimal deformation can be realized as an actual deformation.
In section 2, we will study how the special Lagrangian submanifold deforms when the Calabi-Yau metric varies (keeping the SU(n) holonomy). Note that deforming the Calabi-Yau metric is equivalent to deforming both the Kahler class and the complex structure on X by Yau's theorem. Therefore we can separate our deformation into deforming the Kahler class and deforming the complex structure on X. We prove that the deformation of / is unobstructed when the complex structure on X varies and we also identify the obstruction when the Kahler class varies.
In section 3 we study the degeneration of Calabi-Yau metrics on Kummer threefold Y. Here Y is obtained as the minimal resolution of the quotient Yo of the product of three elliptic curves by a diagonal Z3 action. We glue the complete Calabi metric ( [Ca] ) on each of the neighborhoods of the exceptional fibers to the background flat metric. We show that they are approximate Calabi-Yau metrics on Y. In if 3 surface case this phenomenon was studied by Page ([P] ), Kobayashi ([K] ) and others. The main point is certain C k ' a estimates which are uniform in gluing parameters. For the crucial C 0 estimate, we need a lower bound on Green's function in terms of geometric data (see Lemma 3.3). The proof of the lemma is given by Peter Li and is communicated to us by Naichung C. Leung. We also borrow a trick from [K] to get the desired C k > a estimate. Once we have understood the degeneration of Calabi-Yau metric on Y, we can use the deformation theory developed in section 2 to obtain special Lagrangian tori on Y. Here we use the fact that there are special Lagrangian (immersed) tori in the singular variety Yo with respect to the degenerated Calabi-Yau metric (induced from the flat metric on the elliptic curve).
However the threefold Y is rigid and does not have a mirror in the usual sense. Also the special Lagrangian tori constructed here does not give rise to a fibration. Thus this example can not be used as an example of the SYZ construction.
We remark that it is nontrivial to show the existence of special Lagrangian submanifolds. The few examples we know are: l)Special Lagrangian torus (singular) fibrations in certain /C3 surfaces. In this case, the existence is proved by using the twistor family of complex structures which carries a elliptic fibration with respect to one complex structure to a special Lagrangian torus fibration with respect to another complex struc-ture (see [HL] , pl54 or [GW] , for example); 2)Bryant's examples ( [B] ) of the fixed point sets of anti-holomorphic involutions; 3)Special Lagrangian torus fibrations of Borcea-Voisin threefolds ( [GW] ) with respect to degenerate Calabi-Yau metrics.
Note that besides Kummer threefold Y, there are many Calabi-Yau threefolds which can be obtained as the resolutions of a finite group quotient of Abelian varieties. They are extensively studied by Roan ([R] ) and others. To study special Lagrangian submanifolds on these spaces, we need to have a good model of complete Ricci-flat metrics near each of exceptional fibers. For Y as above, the exceptional fiber is CP 2 and such metric was constructed explicitly by Calabi ([Ca] ).
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Deformation of Special Lagrangian Submanifolds.
Assume that there is a smooth family of complex structure J t on compact connected differential manifold X, t e (-£,£). Denote X with complex structure Jt by Xt. Assume that (Xt r u>u ^t) is a family of Calabi-Yau triples. Let /o : M -> XQ be a special Lagrangian submanifold. We want to study the obstruction to deforming /o as t varies. Let ft : M -> Xt be a family of special Lagrangian submanifolds. Then ffat = 0 an d / t *Im(e*^Wftt) = 0 for some real valued function 6(t) : (-s,e) -> R with 0(0) = 0. At t = 0,
where ^|t=o = a e iI 2 (Xo,C), Jift\t=o = W is a vector field in TXQ defined over fo (M) and Lw is Lie derivative. So
Note that since we only assume that /o is an immersion, in general W could be multivalued at some points, but anyway we can use the trick in section 1 of [M] to get around it. We pretend to have /o is an embedding and we identify M with fo (M) Proof We prove i) and ii) together by implicit function theorem. The quotient bundle NM\X -foTX/TM can be viewed as a subbundle of f^TX using metric UQ . Let * be the Hodge star operator defined by metric UQ. There is an identification between C^fi^M)) and C rl ' a (M,A^M| X ) given by (f) = i(W){ujo). The exponential map below is defined by metric UQ. Let x be an arbitrary point in M, consider the map
Here we have absorbed the phase factor e %e ® into fl t , so that /Q ^Imfit are zero cohomology class on M for all small t.
Denote f^HW)^ by V 7 -By the identity /Q i(Vr)Imrio|t=o = *V ; ( see [M] , §3), the following partial derivative follows from the calculation of (2.1) and (2.2),
where da = /Q^^|t=o an d d/3 = /o^Imnt|t=o. Note that map
can be factored through as a map from C rl '
The key thing is that map F can also be factored through as above. This can be seen as follows By the Hodge decomposition of ri 1 (M) , DF^O, 0) is a surjective map, we can apply implicit function theorem to F which maps (-s, e) 
So for small t, F(t,(j)) -0 has solutions (/>(£). Then the special Lagrangian submanifolds are given by ft{x) = exp^ W(t, x) where (/>(t) = i(W^(t, x))(ct;o). D
Remark 2.1. If mirror symmetry holds for Calabi-Yau threefold X with /i 2 ' 0 (X) = 0, then it switches the moduli of complex structures to the moduli of Kahler structures. We suspect that for any Calabi-Yau threefold X with /i 2 ' 0 (X) = 0, f*H 2 (X,C) = 0 for special Lagrangian torus / which gives the fibration of X, i.e. the deformation of the special Lagrangian torus is unobstructed when Kahler class deforms. 
Kummer threefold.
First we describe this Kummer threefold. Let £ be a primitive cubic root of 1. Then E^ = C/Z[l, £] is the unique elliptic curve which has an automorphism of degree 3, namely cp : Proof. We only need to check that 7r*fio extends across the exceptional divisors and is nonzero everywhere on the exceptional divisors. This is a local calculation and is true for any dimension. Let Z n acts on C n by where £ is a primitive n th root of 1. XQ = C n /Z n has a resolution with trivial canonical bundle. Let TT : X -> XQ be this resolution map. Then X is the total space of the canonical line bundle Kcpn-i of CP 
This simple calculation shows directly that ^{dzi A • • • d^) extends to an everywhere non-zero holomorphic n-form on X. □
Degeneration of Kahler-Einstein metrics.
Now we describe the Ricci-flat metric on the blowup C 3 /Z3 of C 3 /Z3 constructed by Calabi ([Ca] ). This metric is 50(6)-invariant and asymptotically locally Euclidean. Because of 50 (6) In particular, the metric is asymptotically locally Euclidean in the sense that
where Rm denotes the curvature tensor. To control the curvature for small u, we assume that the holomorphic bisectional curvature of metric gi is bounded by CQ. Note that for any t € C* we have scaling property: ^J(^) = <7 a / t 2, where fa : C 3 /Z3-> C 3 /^3 is multiplication by £. So as ^ -> 0, i.e., near exceptional divisor CP 2 , we have the following estimate of metric g a : 
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Before we derive estimates for the solution u a of (3.8). We need the following two lemmas. Sobolev inequality plays a central role in deriving estimates for the solutions of Monge-Ampere equation (3.8). The following Sobolev lemma follows from Theorem 13 in C. Croke's paper [Cr] . The proof of the next lemma belongs to Peter Li (see also [L] ). It is communicated to us by Naichung C. Leung. [ G(x,y) dV(x)=0. K(x, y, t) which is integrable over 1 < t < oo. Note that both the upper bound of H(x, x, 1) and the lower bound of A only depend on the lower bound of Ricci curvature and the diameter (see, for example, [SY] Theorem 4.6, pl69 and Theorem 4, pi 16 respectively). The lemma is proved. □
Lemma 3.3. Let (M,g) be a compact Riemannian manifold without boundary and G(x,y) be the Green function of Laplacian. Assume that
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Then there exists a constant c such that
Since the family of metrics g a has uniformly bound on the volume, the diameter and a lower bound on the Ricci curvature, the positive constants ci and C2 in (3.10) and c in (3.11) can be chosen independent of a; for the family of metrics g a .
We begin with the C 0 -estimate of u a . If we only need the uniform bound of u a , we can do it in the way of [T] , pl57 (see also [Y] ). However we need \u a \ to be small which is necessary in the second derivative estimate. We modify their proof. Without loss of generality, we may assume that / u a ujl = 0. Assume that Ht/ollp^j < Q-i ' W\ 3 (we assume Q-i > 1). Then by Holder inequality 
Special Lagrangian tori in Y.
In this subsection we prove the existence of a family of special Lagrangian tori in Y. First E^ x E^ x E^ has special Lagrangian torus jfibration with respect to holomorphic (3,0)-form Cl = dzi A dz2 A dzs and flat metric, namely T a^c = T a x Ti x T c for any real numbers a, b and c. Here T a C E^ is the image of R+av^-T under the projection C -►2%. For generic values of a, 6 and c, the image of T a fr c in Yb does not meet those P^'s and gives an immersed torus. It is in fact a special Lagrangian torus with respect to the quotient metric, which is a degenerate Kahler-Einstein metric, and the holomorphic form ffo-Now we conclude that this immersed torus in YQ can be perturbed to a special Lagrangian torus in Y. In fact the same is true for any special Lagrangian submanifold in Yo\{Pi}.
